Introduction {#sec1-1}
============

Interstitial deletions in the long arm of chromosome 14 are rare. Only a few reports have been published to date reporting deletions in the (14) (q11.2q13) region.\[[@ref1]--[@ref3]\] Each report has contributed in widening the spectrum of clinical features associated with the deletion. Here, we discuss the first case with this deletion that is present in the mosaic form and associated with anophthalmia.

Case Report {#sec1-2}
===========

A seven-month-old baby girl was referred to our centre for genetic evaluation and testing. The child was the first baby born to healthy non-consanguineous parents. She was born at 39 weeks gestation by elective lower section caesarian section following an uneventful pregnancy. At birth her weight, length and occipito frontal circumference (OFC) were 1.325 kg (\<3^rd^ centile), 39 cm (\<3^rd^ centile), and 23 cm (\<3^rd^ centile), respectively.

An ultrasound scan of the brain showed dilation of both lateral ventricles, absence of corpus callosum, asymmetric hypoplasia of the left hemisphere with increased left subarachnoid space. There was no midline shift. The posterior fossa was normal. A 2D echocardiogram showed that cardiac function and structure were normal.

The following features were noted at dysmorphic evaluation: microcephaly, hypotonia, triangular-shaped face, anophthalmia, low set hypoplastic ears, small nose with flat nasal bridge, micrognathia, hypoplastic arms, and puffy hands and feet with high medial arch. The baby weighed 1.8 kg. She had only gained approximately 0.475 kg since birth. The parents declined consent for photographing the child.

The karyotyping was done according to standard protocols of GTL banding technique. The maximum banding resolution achieved was 500 bands. Two cell lines were seen in spreads harvested from both cultures; a cell line showing a deletion with a karyotype of 46,XX,del(14)(q11.2;q13) \[[Figure 1](#F1){ref-type="fig"}\] and a normal cell line with a karyotype of 46,XX. The parents were karyotyped and found to be normal.

![Karyogram of the cell line showing the deletion (14) (q11.2q13)](IJHG-18-130-g001){#F1}

Discussion {#sec1-3}
==========

A search of the scientific literature showed that deletion (14)(q11.2q13) was rare. It is associated with a wide spectrum of clinical features with no single distinguishing feature that differentiates it from other structural chromosomal abnormalities. The clinical features of the baby we report above overlap with the features reported in other babies with the same deletion\[[@ref1]--[@ref3]\] as well as deletions in proximal 14q that involve some of the bands deleted in this baby.\[[@ref4][@ref5]\] These features are compared in [Table 1](#T1){ref-type="table"}. This comparison shows that babies with a deletion confined to 14q11.2 had developmental delay, hypertelorism, short nose with broad flat nasal bridge, prominent philtrum, and muscular hypotonia\[[@ref5]\] while babies with the deletion confined to 14q12 had microcephaly, mental retardation, developmental regression, and hypotonia.\[[@ref4]\] The baby that we report here had a deletion overlapping both these areas, and hence had a combination of features mentioned above. This baby however differed from all others before by the presence of anophthalmia.

###### 

Comparison of clinical features in patients with proximal 14q deletions reported in scientific literature

![](IJHG-18-130-g002)

The loss of the Fork-head box protein G1 (Brain factor-1) gene (*FOXG1B*), which is mapped to 14q12 \[[Figure 2](#F2){ref-type="fig"}\], is reported to be responsible for brain malformations, microcephaly, mental retardation.\[[@ref4][@ref6]\] The expression of this gene is restricted to fetal and adult brain and testis. Brain development is assumed to be one of the main functions of this gene.\[[@ref7]\] Brain specific expression of this gene explains the severe brain defects and psychomotor retardation observed in our patient and in other patients with *FOXG1B* gene deletion or disruption.\[[@ref6]\]

![An ideogram of chromosome 14 showing the regions deleted in the case reports compared in [Table 1](#T1){ref-type="table"}. The location of *FOXG1B* is indicated. The blue bars indicate the regions deleted in the cases compared in [Table 1](#T1){ref-type="table"}. X is the baby reported in this case report](IJHG-18-130-g003){#F2}

A study including a patient with delayed development has shown an instance where an inversion had occurred in chromosome 14 with a balanced translocation where the inversion breakpoint had crossed the *FOXG1B* gene disrupting the gene. This was postulated to be the most likely cause of mental retardation and microcephaly of the patient.\[[@ref6]\] The phenotype of another patient with mental retardation and microcephaly was explained by the deletion of one or more genes in the 14q12 region including the *FOXG1B* gene.\[[@ref8]\]

Absence or agenesis of corpus callosum is another feature present in patients with proximal 14q deletions.\[[@ref6][@ref7]\] This has also been attributed to the loss of the *FOXG1B* gene. Knockout mouse models of the mouse orthologue of *FOXG1B* gene have shown that it is necessary for corpus callosum development,\[[@ref7][@ref8]\] which in turn explains the complete agenesis of corpus callosum in this patient.

Anophthalmia associated with abnormalities in chromosome 14 has been reported in cases with 14q22-23 deletions. Two genes, *SIX6* and *BMP-4*, that are responsible for eye development, are present in the 14q22q23 region.\[[@ref9]\] A review of scientific literature reporting14q11.2q13 deletions did not yield any previous cases with anophthalmia. This feature may be a novel phenotype associated with the disruption of a yet unidentified genes associated with eye development in this region.

This child was mosaic for two cell lines- one with a normal karyotype 46,XX and one with the deletion 46,XX,del(14)(q11.2;q13). This is unique to our case compared to other cases with the same deletion. Presence of a normal cell line usually reduces the clinical effect of the chromosomal abnormality, but in our case most of the features overlapped with previously published deletions at 14q11.3-q12 were observed along with anophthalmia.

In mosaic cases a normal cell line is, most likely, consistent with a post-zygotic event. A break during DNA replication in the zygote would generate a deleted chromatid, immediately stabilizes by telomeric healing.\[[@ref10]\] Segregation gave rise to a cell line with normal karyotype and another with the 14q11.2-q13 deletion \[[Figure 3](#F3){ref-type="fig"}\].

![Suggested mechanism for the formation of mosaic cell lines in chromosomal deletions](IJHG-18-130-g004){#F3}

In conclusion the phenotypic features observed in this baby add to the spectrum of clinical features seen in children with deletions in the proximal 14q region.
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